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\S 1.
, :
(1) $-div(|\nabla u|^{p-2}\nabla u)+\lambda|u|^{p-2}u=q(x)|u|^{\sigma}u$ on $R^{n}$
$p$ $\sigma$ , $\lambda$
(1 ) , Banach $W^{1,p}(R^{n})$
(2) $\Phi_{\lambda}(u)=\frac{1}{p}\int_{R^{n}}(|\nabla u|^{p}+\lambda|u|^{p})dx-\frac{1}{\sigma+2}\int_{R^{n}}q(x)|u|^{\sigma+2}dx$
(critical point) .
, $\Phi_{\lambda}(u)$ $\lambda>0$ $W^{1,p}(R^{n})$ $P$
, $q(x)$ , (1)
:
$\inf_{u\in W^{1,p}(R^{n}),||u||_{\lambda}=1}(-\int_{R^{n}}q(x)|u|^{\sigma+2}dx)$
( $||u \Vert_{\lambda}=\{\int_{R^{n}}(|\nabla u|^{p}+\lambda|u|^{p})d_{X}\}^{1/p}$ .
$p=2$ , Ding and Ni [1] Rother [4], [5] $\circ$
, $p$
. , $P$ .
$q(x)$ ,
. Kabeya [3] .
$R^{n}$ , Palais-Smale (2)
. , $q(x)$ ,
, .
, $q(x)$ .
. $W^{1,p}(R^{n})$ $W^{1,p}$ , $L^{t}(R^{n})$ $\ovalbox{\tt\small REJECT}$
. , $f$ , , $f+= \max(f, 0)$ ,
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$f_{-}= \max(-f, 0)$ . Sobolev $p^{*}$ . $P^{*}=np/(n-p)$
, $W^{1,p}$ $L^{\alpha}$ . $W^{1,p}$
$||u||_{\lambda}= \{\int_{R^{n}}(|\nabla u|^{p}+\lambda|u|^{p})dx\}^{\frac{1}{p}}$ ,
. $\lambda>0$ , $W^{1,p}$ .
$C_{0,r}^{\infty}=$ { $u\in C_{0}^{\infty}(R^{n})|u$ }
, $W_{r^{1,p}}$ , $C_{0}^{\infty_{r}}$ $W^{1,p}$ . $x_{0}$ , $\rho$
$B_{\rho}(x_{0})$ . $R^{n}$ $B_{1}(0)$ $\omega_{n}$ .
\S 2.
, $q(x)$ $r=|x|$ .
, $C$ .
, . , $q(x)$
.
1 (the radial lemma).




$p=2$ Struwe [6] (p139).
.












. , H\"older .















$|u(x)|^{p} \leq p\{\frac{p-1}{n(n-p)}\}^{(p-1)/n}\omega_{n}^{-(n-p)(p-1)/pn}\omega_{n}^{-1/p}|x|^{p-n}||u\Vert_{L^{p^{*}}}^{p-1}||\nabla u||_{L^{p}}$
$\leq p\{\frac{p-1}{n(n-p)}\}^{(p-1)/n}\omega_{n}^{-(n-p)(p-1)/pn}\omega_{n}^{-1/p}|x|^{p-n}(||u||_{L^{p^{*}}}+||\nabla u||_{L^{p}})^{p}$






$1<p<n$ , $p^{*}-2<\sigma$ . $q$ : $R^{n}arrow R$
:
$(A1)$ $q=q_{+}-q_{-},$ $q_{-}\in L_{l}^{1}$ $c$
(A 2) $0\leq q+(|x|)\leq f(|x|)|x|^{k(\sigma)}$ .
$f\in L^{\infty}$ , $k( \sigma)=\frac{n-p}{p}\{(\sigma+2)-p^{*}\}-\delta,$ $\delta$ .
(A 3) $0\leq f(|x|)\leq C|x|^{2\delta}$ on $B_{\eta}(O)$ .
$\eta>0$ .
$(A4)$ $\int_{R^{n}}q|u_{0}|^{\sigma+2}dx>0$ $u_{0}\in W_{r}^{1,p}$ .
$\lambda>0$ , (1) $u$ $W_{r}^{1,p}$ .
.
$(A3)$ $\delta$ . , (A 3) ,
$f(|x|)$ (A 3) . , $\sigma$





$D_{r}= \{u\in W_{r}^{1,p}|\int_{R^{n}}q_{-}|u|^{\sigma+2}dx<\infty, ||u||_{\lambda}=1\}$ ,
$I(u)=- \int_{R^{n}}q(x)|u|^{\sigma+2}dx$ ,
$I_{0}= \inf_{u\in D_{\Gamma}}I(u)$ .















, $u\in D_{r}$ . $\{u_{j}\}_{j\in N}$ $I_{0}$







. $\Vert u_{j}||_{\lambda}=1$ ,
$u_{j}-v$ weakly in $W^{1,p}$ , $B_{1}\prime 0$ $u_{j}arrow v$ a.e. in $R^{n}$
.





$||u_{j}||_{\lambda}=1$ (3) , $\epsilon>0$ $R_{e}$ $r_{\epsilon}$ ,
$\int_{|x|\geq R}$ . $q_{+}|u_{j}|^{\sigma+2}dx\leq\epsilon$ , $\int_{|x|\leq r}$ . $q_{+}|u_{j}|^{\sigma+2}dx\leq\epsilon$
$j\in N$ .
$T_{\epsilon}=\{x\in R^{n}|r_{\epsilon}\leq|x|\leq R_{e}\}$ , Lebesgue
(Lemma 1 $(A2)$ : $q_{+}|u|^{\sigma+2}$
.),












. $I(v)\leq I_{0}$ . $v\in D_{r}$ . $\alpha=||v||_{\lambda}$ ,
$\alpha\in(0,1]$ $\frac{1}{\alpha}v\in D_{r}$ .
$I_{0} \leq I(\frac{1}{\alpha}v)=\alpha^{-(\sigma+2)}I(v)\leq\alpha^{-(\sigma+2)}I_{0}<0$
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H\"older $B\subset R^{n}$ ,
. $v\in D_{f}$ Gateaux
$\int_{R^{n}}\{|\nabla u|^{p-2}\nabla u\cdot\nabla\varphi+\lambda|u|^{p-2}u\varphi\}dx=|I_{0}|^{-1}\int_{R^{n}}q|u|^{\sigma}u\varphi dx$
$\varphi\in C_{0}^{\infty}(R^{n})$ .
, $u=|I_{0}|^{-1/(\sigma-p+2)}v$ (1) .
( )
, DiBenedetto [1], Uhlenbeck [7] .
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